Protection against postischemic myocardial dysfunction in anesthetized rabbits with scavengers of oxygen-derived free radicals: superoxide dismutase plus catalase, N-2-mercaptopropionyl glycine and captopril.
Postischemic myocardial dysfunction in canine myocardium has been reported to be reduced by scavengers of oxygen-derived free radicals. One potential source of oxygen-derived free radicals in canine myocardium is xanthine oxidase, but human and rabbit myocardium either lack or possess very low levels of this enzyme. Therefore, the effects of scavengers of oxygen-derived free radicals on postischemic myocardial dysfunction produced by 15 min of ischemia and 3 h of reperfusion were evaluated in vivo in the rabbit. Superoxide dismutase (SOD) (45,000 U/kg) and catalase (55,000 U/kg) were given into the left atrium 10 min before ischemia, and followed by an additional 45,000 U/kg of SOD and 55,000 U/kg of catalase given over 85 min. This treatment reduced postischemic myocardial dysfunction, as did sulfhydryl-containing free radical scavengers N-2-mercaptopropionyl glycine (4 mg/kg, i.v.) and captopril (3 mg/kg, i.v.) given 5 min before and 60 min after reperfusion. SOD given alone at the same dose was ineffective, as was enalaprilat (0.3 mg/kg, i.v.), an angiotensin-converting enzyme inhibitor that does not scavenge oxygen-derived free radicals. Thus, postischemic myocardial dysfunction was reduced by scavengers of oxygen-derived free radicals in vivo in a species that is deficient in myocardial xanthine oxidase. This suggests that oxygen-derived free radicals derived from a source other than xanthine oxidase play a role in postischemic myocardial dysfunction.